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1. (10%)  Given second order linear differential equation:

y"—3y'+2y=e", y(O)zl and y'(O)zl

(a) Find general solution

(b) Find final solution
ay —~2xp° =2
2. (10%) Please solve dx - 3x2y2 + e
dy _ .6
3. (10%) Pleasesolve —_tV=Y
dx

4. (.10%,), | Please so}ve ODEs:
@) X’y —4xy +4y=0
b Xy +xy —y=2x

5. (10%)  Please solve the following equations, where §(¢) means the unit impulse.
@ »"+7) +10y=5(t), »(0)=0,(0)=0

(b) ()= hule—1,)+ [ yle—7)ar

) x'-2y'=1
6. (10%)  Please solve the linear system 3 | : %(0)=3(0)=0
xX~x+y=0 ‘

7. (10%) Letf(t)= e, —o<t< o, please solve the following questions.

(a) Find its Fourier transform.
(b) Find the Fourier transform of f(¢—5)

8. (10%) Let f(t)=ult+4)—ult+2)+ult —2)—ult —4)and u(t)means the unit step function, please solve the following

questions.
(a) Find its Fourier transform.
(b) Evaluate the amplitude spectrum and the phase spectrum carefully.

9. (10%) Use the theory of vectors to find the straight line L, through the point P: (2, 3) in the xy-plane and perpendicular to
the straight line L,: x+2y=2.

10. (10%) If vectors u-v=0 and v-w=0, does it imply that vectors u-w=0? Prove or disprove. HINT: If it is true, it

needs to be proved in general, i.e., for all possible cases. But if it is false, it can be disproved merely by putting forward a single
counterexample.




